Abstract-This paper proposes a novel algorithm of parameter dynamic estimation in near-field Bistatic Multiple-Input Multiple-Output (MIMO) Radar. When a target lies in the nearfield region, the near-field wavefront is spherical, and the plane waves assumption is no valid. The existing methods and signal model based on the far-field assumption are not applicable to this situation. In this paper, we propose a new near-field signal model in near-field bistatic MIMO Radar. Firstly, Doppler frequency is estimated dynamically by searching the peak of the fractional ambiguity function. The method of projection approximation subspace tracking based on the fractional ambiguity function is proposed to estimate the azimuth angle and elevation angle. Furthermore, the Cramé r-Rao bound for target parameter estimation is derived. Parameter estimation performances are evaluated and studied theoretically and via simulations.
I. INTRODUCTION
Multiple-Input Multiple-Output (MIMO) radar, as a new type of radar, has become a hot research area owing to its potential advantages. A MIMO radar system consists of both transmit and receive sensors, having the ability to transmit orthogonal waveforms. When multiple received signals are orthogonal, thus separable, at the receiver, MIMO processing may be performed to achieve spatial and signal waveform diversity. At present, target localization and parameter estimation has received much research attention in bistatic MIMO radar system [1] - [4] .
In the last several decades, target localization is regarded as a key topic in array signal processing and has received considerable attention. Numerous algorithms [5] , [6] have been proposed to deal with the problem for parameter estimation of far-field under the plane waves hypothesis. However, when a target lies in the near-field region, the near-field wavefront is spherical, and the plane waves assumption is no valid. The above mentioned methods based on far-field assumption are not applicable to this situation. Thus, the performance of the conventional method based on plane waves assumption may degenerate. Recently, numerous methods [7] - [11] Manuscript received December 17, 2014 ; revised November 18, 2015 . This work was supported by the National Science Foundation of China under Grants 61401055, 61172108, 61139001 and 60872122.
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have been developed for near-field target localization, such as the maximum likelihood method, the twodimensional (2-D) MUSIC method, the path following method, and the higher-order ESPRIT method [9] - [11] . As mentioned above, these methods have obtained good performance in terms of parameter estimation when Doppler frequency is assumed as time-invariant, and Direction of Arrival (DOA) are estimated non-dynamic. In fact, due to the three dimensional motion characteristics of the targets, the received signals may contain not only a quadratic term but also a cubic term in their phase functions, and azimuth angle and elevation angle is dynamic variation. Therefore, it is not appropriate that Doppler frequency is assumed as timeinvariant and the angle is assumed as non-dynamically variation [12] , [13] . In this case, the existing signal models and methods can not effectively solve this problem caused by the 3D motion of the target and provide an optimal solution. To overcome the drawbacks of the traditional models and methods, this paper mainly studies the parameter estimation of time-varying Doppler frequency and dynamic variation of the azimuth angle and elevation angle in near-field bistatic MIMO radar system. This paper proposes a new signal model since the existing ones are not appropriate to approximate the parameters in this case. At present, we seldom find the study of joint dynamic estimation for Doppler, azimuth angle and elevation angle in near-field bistatic MIMO radar, which should be studied deeply for target tracking and target localization. So, in research background of the problem of interference localization, we study parameter estimation dynamic in near-field bistatic MIMO radar. This paper is organized as follows. In Section II, a new signal model is proposed. The analysis on the Fractional Ambiguity Function (FAF) is presented in Section III. The parameter estimation and airplane tracking algorithm are described in Section IV. In Section V, the performance of the proposed method is studied through extensive numerical simulations. Finally, conclusions are drawn in Section VI. 
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where  is the rotation angle and m is the frequency in
)
©2015 Journal of Communications
According to (5) - (7), we can see that 
A. Doppler Frequency Parameters Estimation
According to (6) and (10), the instantaneous autocorrelation function 
where According to (13) and (16) 
where According to (13) and (20), we can obtain (2) and (17) .., lL  as observed data at the receiver, the output of the nth receive antenna in the FRFT domain can be expressed as 
C. Cramé r-Rao Bound for the Proposed Signal Model
This section presents the Cramer-Rao bound of parameter estimation. The vector of all output of M matched filter can be expressed as   , , , , , ,
where  is Kronecker product In this simulation, the signal to noise ratio is set as SNR 12dB  . Fig. 2 plots the estimation performance of Doppler. Fig. 3 (a)-(b) show curves of azimuth angle and elevation angle dynamical recursive estimators with time t . From Fig. 2 and Fig. 3 , we can find that the proposed method has good estimation performance.
In the following simulation experiments, we study the resolution capability and estimation accuracy of the proposed method, the PARAFAC method [12] and the SDOE method [9] as a function of the Signal to Noise Ratio (SNR). From  Fig. 4 , the performance of the proposed method is significantly better than the SDOE method. From Fig. 5 , we can find that the proposed method has good performance. From Fig. 5 , the performance of the proposed method is better than the PARAFAC method.
VI. CONCLUSION
In this paper, the fractional ambiguity function in FRFT domain is applied to the joint estimation of Doppler frequency parameters, the azimuth angle and elevation angle in near-field bistatic MIMO radar system.
Since the target has three dimensional motion states, the received signals reflected from these targets often contain cubic phase. This paper proposes a new signal model since the existing ones are not appropriate to approximate the parameters in this case. For a given delay, the instantaneous autocorrelation function of the signal with cubic phase is an expression of linear frequency modulation signal. Hence, this paper proposes a new approach to estimate these parameters in FRFT domain. We estimate Doppler frequency parameters by searching peak of the fractional ambiguity function. We also develop two sub-array models to accurately estimate the azimuth angle and elevation angle by employing the FAF-PAST algorithm. Furthermore, we derive the Cramé r-Rao bound for target parameter estimation. In Simulation results section, we discuss the effects of various parameters in terms of the RMSE, including the number of snapshots, and the SNR. We also compare the performance of the proposed method with that of the others. The correctness and effectiveness of the proposed method are verified with the computer simulation.
